Committee on the Effects of Herbicides in
Vietnam: The effects ofherbicides in South Vietnam. Part A-Summary and conclusions. Washington, DC: National Academy of Sciences, 1974;  The present study took advantage of a natural experiment-the divided water supply of the city of Dunedin, New Zealand-to test the hypothesis that endemic giardiasis might be transmitted by unfiltered municipal water supplies.
Methods
Dunedin (population 89,000) is supplied almost entirely by water from surface catchments. Most water is filtered by mechanical microstrainers (screen size 23 jLm). Part of the city water is treated at a modem station (Mount Grand) using coagulation/flocculation and direct dual media filtration (anthracite and silica sand) that would normally be expected to remove any Giardia cysts present.3'8 All water supplies are chlorinated and fluoridated.
Records of all laboratory-proven cases of giardiasis from persons residing within the Dunedin municipal water sup- The denominators for rates were obtained from the 1986 Census of the usually resident populations of the respective water supply areas.9
A case-control study was also conducted using cases in the 1987-88 period. Controls were selected from the population referred for laboratory parasitology examination who had negative findings for giardiasis. Three controls were selected per case; cases and controls were matched for age, sex, and season of occurrence of infection. Cases and controls were classified blindly by city council water engineers according to whether their residences were "ever" exposed to microstrained water during the presumed period of infection (defined as seven days to four weeks before the receipt of the fecal specimen). 10 Relative risks, odds ratios, and confidence limits were computed using the programs of Rothman and Boice.11
Results
Fifty primary household cases of giardiasis were diagnosed in the two study periods. Subsequent cases in a household were excluded from the analysis (13 cases). Four further cases were excluded through insufficient or absent information on domicile.
The incidence of laboratory-confirmed giardiasis was greatest in preschool children and in the 15-34 age group (Table  1) . The incidence of laboratory-proven giardiasis for residents ofthe two water supply areas are given in Table 2 . In the first study period, 28 of the 29 cases were residents in areas supplied by microstrained water; the remaining case was in an area traditionally supplied by a blend ofthe two supplies. In the second study period, 19 cases resided in the microstrained areas and two cases in areas that received the Mount Grand supply. The relative risk of laboratory-confirmed giardiasis for residents of areas supplied by microstrained water was estimated at 3.3 (one-tailed P = 0.04). The risk ratio was essentially unchanged following indirect standardization for age.
In the case-control study the odds ratio for exposure to microstrained water was 1.8 (90% CI = 0.5, 6.5) ( Table 3) .
Discussion
The present findings suggest that endemic giardiasis can originate from the municipal water supply. Both the incidence estimates and the case-control analysis indicate a greater risk of laboratorydiagnosed giardiasis among residents of areas whose supply was treated only by mechanical filtration and chlorination.
The study was small and of correspondingly weak statistical power. As it was limited to the analysis of laboratory reports, information on some possible confounding factors was not available. However, some potential confounders are either unlikely to have had a significant effect, or would have operated as negative confounders. Age differences were not sufficient to account for differences in rates observed. The area with low rates included the most mobileyoung adult population. The two population areas may have differed in physician practice styles in the investigation of gastrointestinal symptoms, but this should have been accounted for by the case-control study. As most workplaces are supplied by Mount Grand water, misclassification from consumption of cold water at work would be expected to bias the relative risk toward unity. A small proportion of the controls may have had giardiasis (due to the intermittent nature of Giardia excretion) but this would bias the odds ratio toward unity.
The consistency of our findings with those of other case-control and descriptive studies1l6,7 strongly suggests that transmission of endemic giardiasis can occur via municipal water supplies that do not use filtration technology capable of removing Giardia cysts. C
